This paper analyzes the causes of the unsafe behavior in construction workers and designs effective management measures. Through the identification, observation and investigation of the causes of construction workers' unsafe behavior, the cognitive reason is examined. In this paper, an event-related potential (ERP) measurement system consisting of a stimulus generation system (STIM), a signal acquisition and processing system, a subjects response system and a digital amplifier is constructed, and 15 people are tested as experimental subjects in the experimental research. The subjects are measured in the aspect of ERP signals before and after the psychological safety. The P3a components of the subjects are highest in the frontal area. In normal circumstances, P3a appears around 230ms, and the maximum amplitude appears around 270ms. Construction workers should subjectively create a healthy and stable psychological environment and control bad mood with rational minds.
Introduction
The acceleration of the industrialization process, the demand for harmonious development of the society, and the enlargement of the public supervision force have made the issue of enterprise safety production a concern. "Safety First" has become the standard that enterprise managers and employees abide by. In management practice, companies generally provide employees with "hard environment" support such as standards, mature engineering techniques, equipment, and methods. However, with the diminishing marginal benefits of "hardware" and "dominant" inputs, security incidents still occur from time to time (Vondracek, 1985) . And this may be caused by the ignorance of the support of key "soft environments" such as encouraging peer supervision, information sharing and safety communication. Therefore, the academia gradually introduces the mature concepts and theories of psychology and behavior into the field of safety management, and they expand their research to the "hidden factors" such as individual perception and organizational atmosphere from the "dominant factors" such as work equipment and supervision technology. The social cognitive theory points out that individual behavior is not only influenced by the environment but also influenced by the psychological perception. As an important factor reflecting the individual's psychological state, psychological capital has been increasingly concerned (Segall, 2010) . Based on the theory of social cognitive theory and psychological capital theory, this paper proposes that the security atmosphere not only directly affects the safety behavior, but also indirectly works through the intermediary role of psychological capital.
Behavioral safety research and safety culture research are two main directions for studying the causes of worker unsafe behavior. "Target setting and performance feedback" is the most commonly used intervention to correct unsafe behaviors in behavioral safety research (Ype, 1980) . There are two theoretical basis for this set of interventions: The first theory is the goal theory, which believes that people take certain actions in order to achieve specific goals. Therefore, the behavior of workers can be affected by setting goals. The second one is the operational conditioning theory, which believes that by strengthening the organization's desired behavior and punishing the organization's undesired behavior, the organization members can correct the behavior that does not meet the organization's requirements. Based on the above theories, the implementation methods of "target setting and performance feedback" goes in this way: First, set a safety behavior performance goal for workers, and then irregularly feedback workers' safety behavior performance measurement results to workers, and gift material rewards to workers achieving the target after the deadline. (Yao et al., 2014) . Although many studies have confirmed that this set of interventions has certain effects, it also has confirmed the problems of this set of interventions: First, the intervention effect is influenced by the degree of the management's attention; Second, it is only effective for unsafe behaviors that the workers themselves can identify and invalid to behavior requiring external resource support. The courses of the above problems is that behavioral safety research only suppresses the emergence of unsafe behaviors by introducing external interventions and it does not fundamentally eliminate the causes of unsafe behaviors.
Nowadays, domestic scholars' research mainly focuses on the role of unsafe behavior in construction accidents. When the construction workers have unsafe behavior, their psychological conditions are often reflected by physiological parameters such as ERP, ECG, skin potential and eye movement. These physiological and psychological parameters can be measured by experimental apparatus. Therefore, it is necessary to introduce experimental measuring apparatus when studying the deep mechanism of construction workers' unsafe behaviors, and then carry out corresponding experimental research based on the experimental data obtained. Based on this, an ERP measurement system is constructed in this paper to measure the EEG signals before and after psychological safety of the subjects. Through data analysis, the influence of psychological security on the construction workers' unsafe behavior is obtained, thus the paper provides new suggestions for the construction enterprises to prevent and control the workers' unsafe behavior.
Methods
Under the psychological safety state, the construction workers' ERP signal measurement system mainly includes: STIM (Stimulation Occurrence System) which presents the stimulus files to the subjects, the signal acquisition and processing system which converts filters, analyses the collected ERP signal and calculates ERP components, the test reaction system which records the the subjects' response time and the digital amplifier. The conductive cap and conductive paste connected to the scalp derive ERP signals to the digital amplifier for signals amplification before inputting it to data acquisition and processing system (Cohrs et al., 2007) .
Fifteen subjects selected are male graduates majoring in safety management in construction engineering. They have certain project engineering internship experience and they are 22 to 28 years old. They are righthanded, have normal vision (naked eye or correction), normal hearing, and good health. These subjects were numbered 1 to 15.
Before the experiment, the subject's psychological status was assessed by a subjective questionnaire on fatigue, and a paired sample Ttest was performed on the questionnaire scores using SPSS 17.0. The results show that the subject's subjective fatigue significantly increases in the second experiment. This result provides an important research basis for the objective evaluation of ERP experiments.
Results and discussion

Behavioral data analysis
The experimental data is collated as shown in Table 1 .
A paired sample T-test on the response time measured is performed using SPSS17.0. The normality test results are shown in Table 2 . From the analysis results, it can be seen that the average value of the security psychology on response time is 820.9300 and 324.1567 
ERP data analysis
The experimenter divides seven different electrode distribution points into thee groups (front: F3, F4; middle: CZ, C3, C4; rear: P3, P4), and then analyzes the amplitude and latency of ERP components induced by sound stimulation. See Table 3 for the amplitude and latency data measured before and after each point. Use the SPSS17.0 data processing software to perform a paired sample T-test on the latency and amplitude tested before and after the security consciousness, as shown in Figure 1 and Figure 2 . The paired sample T-test results in the amplitude data is t=4.130, p=0.006<0.05, and t is positive, indicating that the amplitude under security psychology increased and the difference was significant; the t-test result of the paired sample in the latency data t=4.619, p =0.004<0.05, where t is a positive value indicating that the latency under safety psychology is reduced and the difference is significant (Eggermont, 1992) . Figure 3 shows the ERP mapping of the subjects measured in the experiment.
By observing the color changes in the brain, the P3a component of the subjects is the highest in the frontal area. In general, P3a appears around 230ms and the maximum amplitude appears around 270ms (Soldner et al., 2001 ). P3a appears around 580 ms under safety psychology and the maximum amplitude appears around 680 ms.
Conclusion and outlook
First, the experimenter constructs an ERP measurement system consisting of a stimulus generation system (STIM), a signal acquisition and processing system, a test-response system, and a digital amplifier. Under laboratory conditions, the ERP measurement system is applied to make dada collection and an analysis of the ERP signal from the tested 15 subjects. And then the experimenter uses SPSS 17.0 software to make an analysis and paired sample T test of the data of 15 tested subjects measured by the fatigue-based workers' ERP signal measurement system, proving that the difference of the amplitude of P3a component and that of pretest and post test safety psychology is very significant, indicating that fatigue has great influence on attention during the experiment.
The psychological factors that leads to human beings' unsafe behavior include people's mood disorders. Since people is of sociality and they are influenced by the surrounding environment including family, society, work unit and other objective conditions, they are prone to irritability, confusion, distractions, misconduct and rush or they are highly joyful, excited, dancing, and oblivious resulting in people's unsafe behavior and then accidents (For example, the excitement on the holiday eve, wedding, a romantic relationship, quarreling, lovelorn and other factors can bring about great emotional fluctuations, and then causing distractions, absent-mindedness, operational errors and other unsafe behaviors, and in this way accidents occur. The emotional level is caused by external stimuli. Therefore, the emotional tendency and emotional level can be adjusted by changing external stimuli (Senn et al., 2011) . A healthy and steady psychological environment should be created by both company management and individuals' subjectivity and the workers should control poor emotions with ration. In the way, unsafe behaviors caused by imbalanced emotion can be greatly reduced.
Motivations are what people try to achieve and the motive to pursue them. Psychologists have pointed out different motivation theories, especially motives in the process of labor and different motivations may have different effects on safety. Motivations include economic motivation, social motivation, and self-realization motivation. For example, in order to achieve higher production or higher salary, people may ignore safety and many accidents has come out in this way. For example, if a person thinks that he has a self-growth requirement at work, the ultimate goal of his work is to get achievement in his career. In order to realize this motive, he will consider his safety at work and if his safety is not guaranteed, he will not achieve any career achievement. Thus these people always pay attention to their own safety behavior at work and the probability of accidents will be very low.
In addition to psychological factors such as attitudes, emotions and motivation, the following abnormal psychological conditions also directly affect human beings' security behavior: First, blind conformity. Blind conformity means human being's self-behavior is influenced by other people's behaviors, and thus they cannot judge by his own rationality and identification ability. Conformity is the inevitable response to their adaptation to group life. Due to blind conformity, some insecure thoughts and actions are easily flooded, thus seriously threatening safety in the process of production. Second, the fluke mind. The fluke mind means that people trying to achieve success or avoid disaster by chance. In our life, everyone inevitably has the fluke mind. However, if someone has a fluke mind in those related to safety, an accident will happen. Third, the adventure mind. For different people, the adventure mind is reflected in different aspects. In some business leaders' minds, economic interests are always higher than anything else. For the sake of production, profits and tasks, safety often stands on the sidelines. In the old employees' eyes, they know the safety operation rules of equipment clearly, and even may foresee the potential problems. However, they are also prone to develop a sense of selfesteem, thinking that they are experienced enough and they haven't met any safety problem for decades, they even don't listen to other people's advice, and even think that the rules and measures are too unnecessary, and then they habitually take unprofessional operations and eventually lead to accidents.
